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The metal complex-protein composite of the present invention includes a 
protein having a cavity and a metal complex and has a specific structure 
that the metal complex is received in the cavity of the protein. Here the 
metal complex is prepared by complexation of a metal ion, 
which is selected among the group consisting of rhodium, 
ruthenium, and palladium, with a ligand. The metal 

complex-protein composite of the invention functions as a hydrogenation 
catalyst of an olefin in water. The metal complex-protein composite is 
thus effectively applied to hydrogenation of water-soluble substrates and has 
environmental advantages over organic solvents. Preparation of rhodium 
complexes -apomyoglobin composites and their use as hydrogenation catalysts 
of olefins is disclosed. 
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AB The metal complex-protein composite of the present invention includes a 
protein having a cavity and a metal complex and has a specific structure 
that the metal complex is received in the cavity of the protein. Here the 
metal complex is prepared by complexation of a metal ion, which is selected 
among the group consisting of rhodium, ruthenium, and palladium, with a 
ligand. The metal complex-protein composite of the invention functions as 
a hydrogenation catalyst of an olefin in water. The metal complex-protein 
composite is thus effectively applied to hydrogenation of water-soluble 
substrates and has environmental advantages over organic solvents. Preparation of 
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DOCUMENT TYPE: Journal 
LANGUAGE : English 

AB Cytochrome c is an important electron transfer protein in the respiratory 
chain, shuttling electrons from cytochrome c reductase to cytochrome c 
oxidase. Extensive chemical modification studies indicate significant 
electrostatic interactions between these proteins and show that all 
structural and conformational changes of cytochrome c can influence the 
electron transport. In the present work we examine the effect of an 
anticancer ruthenium complex, trans -Indazolium (bisindazole) 
tetrachlororuthenate (III) (Hind [RuInd2Cl4] ) , on the conformation of 
cytochrome c, the state of the heme moiety, formation of the protein dimer 
and on the folding state of apocytochrome c. For this purpose, 
gel-filtration chromatog., absorption second derivative spectroscopy, CD and 
inductively coupled plasma atomic emission spectroscopy (ICP(AES)) were used. 
The present data have revealed that binding of the potential anticancer 
drug Hind [RuInd2Cl4] complex to cytochrome c induces a conformation of the 
protein with less organized secondary and tertiary structure. 
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Conference; Meeting Abstract 
English 

The objective of this work is to prepare an appropriate donor-acceptor 
system to investigate intramol. long-range electron transfer (ET) in Hb I 
(Hbl) of the tropical clam Lucina pectinata. The approach that has been 
taken in this work is to covalently attach a redox-active 
ruthenium complex to the surface histidine (His36) of Hbl. Since 
this surface is not solvent accessible in met-Hbl at neutral pH, His36 of 
apoHb I (apo-Hbl) of Lucina pectinata was modified with 

Ru(bpy)2C03 at pH 2 , 4, 5 and 7. Apo-Hbl was prepared using Teale ' s method.' 
Modification expts. were monitored using UV-Vis spectrophotometry by 
comparing the absorbance ratio at 292 nm and 486 nm. Modified apo-Hbl was 
reconstituted with hemin to produce modified met-Hbl. The modified 
met-Hbl was purified using ion-exchange chromatog, on a Fast Protein Liquid 
Chromatog. (FPLC) setup. Intramol. long-range ET from the 
Ru (bpy) 2 (i .m. ) (His36) -excited state to the heme ferric iron in Hbl was 
monitored by luminescence lifetime measurements. The results of these 
investigations will be presented. 
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Conference; Meeting Abstract 
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Expts. have shown that outer mitochondrial membrane cytochrome bS {1B5M) 
can accept a ruthenium complex as its prosthetic group. The 
1B5M cytochrome contains only four histidines. To prevent the possibility 
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DOCUMENT TYPE 
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AB 



of multiple products upon reaction of the protein with the 
ruthenium complex, the two histidines not involved in prosthetic 
binding were replaced with tyrosines through site directed mutagenesis. 
The resultant cytochrome (HTMl) contains only histidines 39 and 63. The 
apoprotein of HTMl was prepared by 2-butanone extraction, and the 
trans- [Ru (bpy) 2 (0H2) 2] {CF3S03)2 was prepared by a 7 h photolysis of 
cis-Ru{bpy) 2C03 in 1 M CF3S03H. The apoprotein and 
rutheni\iin complex were subsequently reacted for 15 h at 37oC under 
dark anaerobic conditions in the presence of 80% ethylene glycol. This 
presentation will focus on characterization of the new cytochrome. 
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SOURCE: Journal of the American Chemical Society (1994), 

116(12), 5218-24 
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AB Cytochrome c is specifically cleaved at the amide bond Hisl8-Thrl9 in the 
presence of an equimolar amount or a small excess of the simple 
palladimn(II) complexes [Pd (H20) 3 (OH) ] +, cis- [Pd (en) (H20) 2] 2+, 
cis- [Pd{dtco) {H20)2]2+, and cis- [Pd (dtco-OH) (H20) 2] 2+; where dtco is 
1, 5-dithiacyclooctane and dtco-OH is its 3-hydroxo derivative Incubation for 
2 days at pH 1.7 and 40 °C gives the cleavage yield as high as 80%. 
A noncoordinating acid is required to bring cytochrome c into the 
partially unfolded state II. The cleavage site, between Hisl8 and Thrl9, 
is confirmed in expts. with the aforementioned complexes and with the 
fragment containing residues 11-21 and the heme. Cytochrome c and 
apocytochrome c give identical electrophoretograms upon cleavage; 
evidently, heme does not affect the site and the efficiency of cleavage. 
Although palladium ( II) can initially bind to various side chains 
in the protein, only binding to Cysl7 (a-thio ether) results in cleavage. 
The tripeptides AcCys-His-Ala and AcCysMe-His-Gly mimic the important 
features of the reactive segment Cysl7-Hisl8-Thrl9 in the protein. 
Indeed, the palladixim (II) complexes promote selective cleavage 
of the His -Ala and His-Gly. bonds in the resp. tripeptides, and kinetics of 
the cleavage of the former tripeptide is reported. This specificity 
probably is caused by tridentate coordination of the Cysl7-Hisl8 fragment 
to palladium (II) and by the proximity of the imidazolium group 
to the scissile bond. The notion of tridentate coordination is supported 
by IR and IH NMR spectra of binary complexes obtained in the reaction 
between AcCys-His-Ala and palladixim (II) complexes. The 

tripeptide AcCysMe -Ala-Gin mimics the important features of the unreactive 
segment Cysl4 -Alal5-Glnl6 in the protein, which lacks the special 
histidine residue (i.e., the imidazolium group). Indeed, 
cis-[Pd(en) (H20)2]2+ cleaves the CysMe-Ala bond in this synthetic 
tripeptide. Stereochem. and mechanistic aspects of cleavage are 
discussed. To the authors' knowledge, this is the first example 'of 
selective hydrolytic cleavage of a protein effected by a metal complex 
that is directly attached, not tethered, to the protein. 
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H2C=CH Me 




HO2CCH2CH2 CH2CH2CO2H I 



AB I (R = Me, CD3) were prepared I (R = CD3) was obtained via an acrylate by 
conversion of deuteroporphyrin IX di-Me ester into the corresponding 
bis (acrylate) using LiN(CHMe2)2, PhSeBr, and oxidative elimination. After 
base -catalyzed D exchange, reduction of the acrylate to propionate, and 
vinylation, the required 5, 8-dilabeled porphyrin was obtained. I (R = Me) 
was obtained by total synthesis through a porphyrin with an unsubstituted 
7-position. By a mercuration/palladium-olef in reaction, the 
vacant position was substituted with an acrylate and, following 
base-catalyzed exchange, hydrogenation, and construction of the 2- and 
4 -vinyls, the required product was obtained. I are of interest in 
connection with heme -apoprotein reconstitution studies and for 
characterization of structure/ function relationships in heme proteins. 
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